US Naval Academy Prototype 
Communications Satellite 
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Team: 6 Students, 3 Profs, 1 Engineer 


(1 HAM) 


Over 1200 mobile Amateur Satellite Users 


Prototype Communications Satellite 


aA US Naval Academy Aerospace student project 
designed to give students real hands on 
experience in satellite design and operations. 

@ Funds by a Grant from Boeing Corp 

@Launch through DOD's Space Test Program in 
cooperation with NASA. 

. First of the USNA Small Satellite program 


@ Guidance of LTCL Billy Smith and Satellite 
Project Engineer, Bob Bruninga, WB4APR 


PCsat Mission 


# Data Relay for Mobiles and Handheld 
radios. GPS tracking and LIVE to WEB 
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PCsat Operations 


PCsat Afloat Operations Test 


CDR Chas Richards W4HFZ (CO) 
Tt LTJg Brian Young KCSKLE 
ETCS Curtis Mathews WN1FDU 
ENS Brian Scrabek PCsat design team 
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All satellites are shown on the map as moving objects. Across the bottom ofthe screen the next 2.5 hours of 
satellite passes are shown in € graphic showing the maximum elevation of the pass. 


PCsat Simplicity 
@ No CPU. Uses onlv two TNC’s 
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One of Two Identical TNC/XMTR/RCVR Systems 


PCsat — The Build Team 
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PCsat Electronics 


MAVTINS PALRALSL 


Se 
PCsat Stacking Plan 


Telemetr 
‘ 
Oneccorsscesece JO TLM-A 
4 


L 
1200 9600 serial port ert 
oG=)o] [GEE )o] [pGEEE)o 
VHF UHF T/R 
© © Gao T/R-A 
Battery sep switches 
OGIO OGEEO meee 
to TNC-A Power Bus to TNC-B 
OC) O | [Oe O| [OCR O 
T/R UHF VHF 


SOSSSSSOSOOCOOLS 
OSecece)0] @ O@ 

serial port 9600 1200 

PPSSSSSSOCSOOOOS Sooooosd oooo _ 
OGrrecesssesseJO| [OGeercre)O]  [OGA)O TNC-B 

elemetr 

POSS SSCSSCSSOOLS 
Ol cvovsccccvencen JO 


TLU-B 


PCsat Mass Budget 
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PCsat —Y face (wiring harness) 
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AddP. “451 
:BText 1213 >211613z OPS-Normal 2m rate. Digi via W3SADO is OK 


: GPS @66G@ No GPS heard 

:LT1 @66G@ No BLN1 heard 

:LT2 @66@ No BLN2 heard 

: LT3 1216 : BLNSPCSAT: For details, see www.ew.usna.edu/pcesat for help 

:LT4 1216 : BLN4PCSAT: Format of a Bulletin is designed to match TH-D7 disp 


Telemetry screen of PCsat during periods of maximum eclipse cycles (35 mins eclipse, 65 
mins of Sun). This snapshot was taken at 1621z on 21 Oct 2001, 20 minutes or (1/3rd} into 
the Sun. Notice the still cold temperatures. Also notice the low Battery voltage 14. volts 
and high charge currents of 178 and 204 mA. Also the UV String experiment is separated. 


Inutes 


M 


Imes In 


PCsat Eclipse T 


40 


Maximum Eclipse! 


Maximum Eclipse 


Maximum Eclipse 


Maximum Eclipse 


(saynuiw) auny 


ZO-ABI-62 
ZO-ABI-Z7Z 
ZO-ABIA-SL 
ZO-ABIA\-2 
ZO-ACIAI-| 
ZO -PZ 
ZO 2 | 
ZOdy-OL 
ZOE 
ZOEW-2Z 
ZOMEW-0Z 
ZOWEWI-E | 
ZOME-9 
70-44 4-27 
70-44 4-02 
ZO-4a4-£1 
z0-444-9 
ZO-ueP-OF 
ZO-UeP-EZ 
ZO-uer-gL 
ZO-Uer-G 
ZO-uer-Z 
L0-98q-9z 
[0-98q-61 
[0-99q-Z1 
10-989-5 
LO-A0n|-9Z 
LO-AON-1Z 
LO-AON-f L 
LO-AON-2 
LO-490-1E 


Temperature Telemetry 
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PCsat/ISS Remote Sensors 


PCsat 
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Ultraviolet Release Experiment 


pi~peaipe? as 


sat sae 


Ultraviolet 


Release 
Experiment 


To test the use of a 
polypropelene string 
aS a means of passive 
release in space, PC- 
Sat carries a string 
in 2 Kg tension with 
a telemetry switch. 


This photo shows 10 
identical strings to 
be exposed to the SUN 
in Arizona as a con- 
trol for the experi- 
ment. One has already failed. 
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RESULTS: 


All strings were prepared on 
11 July 2001. Here are results 
of when each string broke: 


1- PCsat 26 to 40 days ndoors 
1- After about 41 days indoors 
1- 62 days indoors, 2 in sun 

1- 62 days indoors, 6 in sun 

1- 62 days indoors, 12 in sun 
1- 62 days indoors, 23 in sun 
5- 62 days indoors, 27 in sun 


The PCsat string was found 
broken inside the Launcher 
Fairing during the final battery 
charge. This was the first time 
we had seen PCsat since int- 
egration 12 days earlier. Thus 
we have no data on Space UV. 
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This shows the sequence of countries that will be able to hear PCsat first. 
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MIM Module as Cubesat Telemetry System 


PACKET FORMATS: 


BEACON TEXT: CUBSAT>APRS:This is a Beacon Text from Cubesat every N secs 
TELEMETRY: CUBSAT>APRS:T #sss.111.222,.333,444 555 bbbbbbbb 

GPS POSITION: CUBSAT>APRS:@hhmmssHDDMM.hhN/DDDMM.hhivecse/spd 
Cy ID: Cw Text sent every C seconds [optional] 


Simple PCsat TLM/CMD System 


(proposed) 


Naval Academy, Cubesat with KPC-3+ Digipeater/T elemetry 
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